highlighting different strategies that are in development for treating hypertriglyceridaemia, including dual agonists of peroxisome proliferatoractivated receptors (PPARs), and inhibitors of cholesteryl ester transfer protein (CETP), microsomal triglyceride transfer protein (MTTP), diacylglycerol O-acyltransferase, angiopoietin-like protein, apoB, apoC-III, and proprotein convertase subtilisin kexin type 9. Although all these new agents have shown promise, the efficacy and safety of most of them is yet to be established owing to the lack of adequate clinical evidence. In this correspondence, I wish to discuss a multi functional, natural product that should be listed among the emerging triglyceride-lowerin g agents, owing to its well-documented safety and efficacy in correcting hypertrigly ceridaemia and associated comorbidities, including nonalcoholic fatty liver disease, acute pancreatitis, metabolic syndrome, obesity, and diabetes mellitus.
Curcuminoids are bioactive polyphenols responsible for the yellow colour-and most of the medicinal properties-of turmeric, a famous spice that has been commonly used for thousands of years in South Asian and Middle Eastern cuisine. Curcuminoids, comprising curcumin (65-80% by weight), demeth oxycurcumin (15-25%), and b isdemeth oxycurcumin (5-15%), have been the subject of extensive research during the past 2 decades. They have been shown to possess numerous cardiometabolic benefits, owing to their ability to interact with diverse biological targets.
The triglyceride-lowering effects of c urcumin oids have been confirmed in several experimental studies. More important ly, in randomized, controlled trials in healthy individuals, 2 patients with obesity and dyslipidaemia, 3 and patients with dia betes, 4 curcuminoids have effectively lowered plasma triglyceride levels. The degree of lowering
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depends on the population studied as well as the curcuminoid dosage and formulation used. The reductions in plasma triglycerides by curcumin oids are comparable to those reported for new therapies in development, which were described by Watts et al. in their Review. 1 In addition to their triglyceride-lowering effects, curcuminoids reduce hepatic fat accumulation and prevent steatosis by downregulating lipogenic factors (sterol regulatory element-binding protein-1, fatty acid synthase, acetyl-CoA carboxylase, acyl coenzyme A:cholesterol acyltransferase, 3-hydroxy-3-methylglutaryl -coenzyme A reductase, and CD36) 5 and activating AMP-activated protein kinase signalling in liver. 6 Curcuminoids also reduce biomarkers of systemic inflammation (including C-reactive protein and NF-κB-related cytokines), 7, 8 hepatocyte injury, and oxidative stress; 2,9 improve insulin sensitivity and glycaemic control; 4, 10 increase plasma adiponectin; 9 decrease plasma free fatty acid levels; 4 activate PPAR-α and PPAR-γ; 6, 11 and promote fatty acid β-oxidation and weight loss. 6, 10 All these effects are central to the prevention and treatment of nonalcoholic fatty liver disease, metabolic syndrome, and obesity. Interestingly, curcuminoids ameliorate both histopathologic and biochemical features of acute pancreatitis, 12 a life-threatening condition that is causally related to severe hypertriglyceridaemia. Owing to their interaction with multiple targets, including PPAR-α, PPAR-γ, 6 ,11 CETP, 13 and lipoprotein lipase, 4 curcuminoids are expected to affect both synthesis and c atabolism of triglyceride-rich lipoproteins.
The triglyceride-lowering effects of curcuminoids should not be downplayed by the negative results of a published metaanalysis , 14 as this meta-analysis was undertaken before the publication of recent randomized, controlled trials that clearly favour the substantial impact of curcuminoids on circulating triglyceride concentrations.
2,4 Therefore, the exclusion of published studies that showed positive effects of curcuminoids could account for the negative result reported by the meta-analysis. Furthermore, the meta-analysis was based on data from a limited number of heterogeneous trials, in the majority of which curcuminoids were administered in the crude, and not the bioavailability-improved, formulations. The use of curcuminoids has several potential advantages over some of the agents that are in the pipeline for treating hypertriglyceridaemia. First, curcumin oids have been repeatedly reported to be extremely safe, and daily doses as high as 8,000 mg have been well tolerated. 15 The concerns over hepatic triglyceride accumulation that occur with apoB antisense oligo nucleotides and MTTP inhibitors, and off-target toxicities of dual PPARα/γ agonists and CETP inhibitors, have not been observed in people taking curcuminoids, suggesting a wider indication for these natural products. Second, curcuminoids are orally active and widely and inexpensively available in purified forms, and the cost of their use is not comparable to those of biological therapies, such as monoclonal antibodies and antisense oligonucleotides. Finally, curcuminoid therapy is associated with several pleiotropic benefits for cardiovascular, cerebro vascular, and psychological well-being, as well as chemoprevention and tumour suppression. Low systemic bioavailability, which used to be regarded as the main obstacle to the efficacy of curcuminoids, has been satisfactorily addressed by using several formulation improvements, such as coadministration with absorption-enhancing adjuvants (for example, piperine and le cithin) and formulation into nanoparticles. 16 All these products are currently available on the market. Given the efficacy and safety of curcuminoids, these phytochemicals are highly recommended to be a dministered for correcting hyper triglyceridaemia and other metabolic abnormalities in patients with obesity, metabolic syndrome, nonalcoholic fatty liver disease, or acute pancreatitis.
